Infection of the maxillary sinus may be cured in several \vays. First of all, by conservative methods; namely, irrigation of the antrum through the natural ostium or by mean" of the antrum trocar when the natural opening is ina~cessiblc. and this often in chronic cases where the condition has been present for years. It is true that in most cases of chronic antrum disease a lasting cure is not effected by either of these methods. The tendency is for a mucopurulent discharge to recur intermittently or continue indefinitely in spite of frequent or daily irrigation with antiseptic solutions. The acute infections, as a rule, yield to the conservative method of irrigation, the time for recovery varying anywhere from one to five weeks. But in most cases of chronic disease a permanent opening into the si.nus is necessary. In order to establish the latter an operation must be performed which will enable us to examine the interior of the antral cavity, watch the proce"" of healing, remove the diseased or polypoid mucosa and maintain an opening that will not close within a few months or even a year's time. By means of such an artificial opening the patient may wash out his own antrum with ease and without discomfort.
Dr. Stunnann in his original paper published in Berlin. states that Berthe, Dehmer and others in their operations merely opened the lateral nasal wall for free drainage without affording a view of the changes in the mucous membrane. Such ca~es. however, in many instances. were not cured, but Sturmann by his improved i~tranasal operation, which gives a complete~iew of the antrum, was able to effect a perma·Read before the Chicago Laryngological and Otological Society. December 5. 1920. nent cure. The necessity of extranasal operation on the antrum was formerly advocated where examination of the cavity for polypi, etc., was desirable, and with the publication of Canfield's and Sturmann's intranasal operations which appeared about the same time in 1908-such methods may be and have been abandoned since the intranasal route has proved so eminently satisfactory in all except some rather rare instances, such as malignant growths. This has been my experience in a series of some forty cases in which the Canfield operation was done with some slight modifications and with gratifying results.
Permit me now to review briefly the steps in the development of the various operations on the maxillary sinus. Tn 1889 Kiister published an article on operative exposure of the antrum. This was the first operation which gave unobstructed vision during the operation and also during the a ftertreatment. vVith this method many cases which resisted conservative treatment were cured, with closure of the oral opening. Many cases, however, did not heal, even after years of treatment. and little change was observed in results, even wjth Jansen's improved method, because of the communication between the maxillary sinus and the oral cavity. Observing this difficulty, the intranasal operation was succeeded by the method of Mikulicz. Later the same idea was carried out in the methods used by Caldwell and Luc. BrieRy, in this operation a mucous membrane incision above the alveolar margin is made and the soft parts retracted. The anterior antral wall is removed, the cavity cnretted, a counter opening made into the nose. and the sinus is packed with gauze, extending into the nasal chamber and the oral mucosa sutured for primary union. Manv cases recovered satisfactorilv bv this method, while others failed, due to the character of the~hronically diseased mucosa which could not be kept under visual control.
Friedrich in 1905 departed from the methods of that time and made a skin incision around the ala. Through this he removed the anterior antral wall, lateral wall of thellose. and the pyriform process as well as the anterior h:llf of the inferior turbinate. . The (langer of his method was the possibility of wound. infection or SCar contraction producing deformity.
Kretschman improved upon the Caldwell-Luc operation. He made the usual alveolar incision and also removed the lateral wall of the nose a~far as the pyriform process, sparing the latter in order to avoid all deformity.
Later Denker combined these advantages by adding the removal of the lateral wall' of the nose, including' the lateral wall of the pyriform process-thereby converting the nose and the antrum roughly into one cavity. His results were promising and sho\ved the Importance of excluding the oral cavity. He reports th ree cases not successful because of complication involving the frontal sinus.
The advantages of the Canfield intranasal overation are several. First, a complete view of the antrum may be had at the time of the operation, and it can be made as radical as necessary through the nose-or comparatively conservative if the condition of the antrum renders an extensive operation unnecessar~" Second, a satisfactory view of the antrum through the nose may be had during after-treatment for the control of the healing process. Third, the after-treatment is painless. Fourth,irrigation may be carried on by the patient.
Canfield's first step in the operation is the amputation Of the anterior half of the inferior turbinate, and this he believes should precede the operation by about two weeks. I have found this l11meces:-=-ary and in most cases have preserved the inferior turbinate entirely. In a few cases, however, it has been necessary to remove the anterior head where it was large and projected downward, covering most of the inferior meatus. I n doing this. I have never removed the turbinate until the operation was completed, thereby obviating the danger of injuring the na~olacrimal duct. But in some of these cases we' have 1wen able to spare the turbinate by merely infracting it and pushing it upwards out of the field of operation. thus giving a cle:-ir field to work in. .\t the close of the operation it is restored to its normal position.
The technic of this p.rocedtire as suggested by Dr. Pierce and used by mysel f, is as follow's: The operation is performed nnder local anesthesia, using 10 per cent coca in for the mucous membrane and 1 per cent novocain, to each dram of which three drops of the 1/1,000 adrenalin chlorid solution is added. Two or three d rams is the ;ll1Jot111t usually necessary for com-13--1 w.\I:n:R II. 1'1I1·:OI:.\LI).
plete anesthesia. It is most important that the infiltration he properly performed in order to have not only a painless operation but a bloodless field to work in. For this purpose a metal syringe with extension armed with hypodermic needle is used. The injection is first made along the pyriform crest. then the lateral wall and floor of the nose are infiltrated. Lastly. the needle is introduced beneath the periostium of the external surface of the pyri form crest and the anterior surface of the maxilla. The finger placed over the cheek at this point permits one to judge the extent of the infiltration. Several injections over this area are necessarv to block the nerves completely.
. Kext by inserting the little or index finger into the antrium nares, the exact location of the pyri form process is ascertained. It is a g'uide for the initial incision. which is made directly over it. -The incision begins above, anterior to the point of attachment of the inferior turbinate body, and is extended well down onto the floor of the nose, bringing into view the sharp pyriform crest. The mucous membrane and periosteum are then elevated on the lateral wall of the nose from the floor up to the attachment of the inferior turbinate and backwards about one-third its distance. ()n the anterior or buccal wall it is elevated as far back as desirable. By means of a sharp knife or scissors a longitudinal incision is made from the upper end of the vertical incision immediately beneath the inferior turbinate attachment backwards to the point of periosteal elevation. From here it is carried down to the floor of the nose parallel to the first incision by means of a right angled knife. This makes a wide inverted U-shaped incision with the base down, and furnishes the flap which is laid down on the floor of the nose for the remainder of the operation. The next step is the removal of the bone over an area corresponding to that part from which the mucous membrane has been elevated. This is best accomplished by a Rongeur forceps, recently made by Pierce. and it is much simpler and superior to the trephine drill which I formerly used and with which one is apt to tear the flap. A Killian ;\0. 1 spentlum may be used to give a free view of the bony crest that is to be first removed, and it also aids in retracting the soft parts for examination of the cavity. After taking several bites of bone from the pyriform process the antrum is entered without difficulty and the opening gradually enlarged in all directions so as to allow complete inspection of the sinus. At this time the antral cavity should be anesthetized. This may be done by applying ten per cent cocain with a cotton applicator or by injecting a few drops of 5 per cent cocain into the sinus with a syringe. The lateral nasal wall is removed with an antrum rasp and a biting forceps. Here the bony wall is very thin and breaks easily, while that toward the nasal floor is thick and hard to remove. But it is important that no bony projections separate the antrum from the nasal chamber-in fact, the floor of the antrum and nose must be flush or as nearly so as possible. Upon this depends much of the success of the operation. In order to remove this bone, the chisel is frequently necessary. In some cases, it has been impossible to have the antral floor and nose level, because I have founrl that of the antrum lower than that of the nose. vVith an opening thus made, a comprehensive view of the interior of the antrum can be secured and its condition noted. Polypi and degenerated mucous membranes are removed with the curette and forceps, care being taken not to remove healthy or merely swollen mucous membrane. Attention should be directed to the region of the natural opening, for this is a common seat for the origin of polypi. It is well to sponge out the antrum by packing with gauze moistened in adrenalin solution. This renders the cavity bloodless for a thorough inspection. and remnants of the diseased tissue may be removed. A final irrigation with normal salt solution removes blood and secretions. This completes the operation, and the preserved flap is turned up and placed into the antrum. It is held in place by packing the cavity with xeroform gauze.
The packing is removed after forty-eight hours, the antrum irrigated and the cavity repacked for twenty-four hours longer. Rarely do I find it necessary to tampon a fter removing the second packing. Sturmann repacks every other day for a period of two weeks. This causes considerable discomfort to the patient and I believe is unnecessary; furthermore, the air ventilation promotes rapid healing. The subsequent treatment consists of control of granulation tissue with silver nitrate or trichloracetic acid and irrigations until secretions 1\"ILT1':R IT. ·l'!I(OI:.IL!l.
stop. An excellent astringent solution is cupric sulphate. Ollt to six thousand. for irrigation. The usual duration nntil complete healing occurs is from three to five weeks.
The hole gradually becomes smaller. but the flap prevents it fr0111 closing enti rely and in no case has this occnrrecl. I have been able with perfect ease to wash out the antrum with a canula in cases operated on over three years ago. All the normal anatomic structures are preserved, and one cannot detect evidence of operation or disease except where the anterior head of the inferior turbinate has been sacrificed. I have examined cases in which a pharyngoscope conld be introduced into the antrum and tbe cavity examined tbrongh the artificial opening two years after operation. showing tbat the hole remained permanently and permitted ample room for drainage in case of reinfection.
\' ecrosis is rarely found in the maxillary sinus. hut when pl"eSent it is no contraindiction to the intranasal operation. I have found necrosis of the lateral nasal wall present in two cases, and have also noted it around the root of a diseased tooth which penetrated the antrum. I f the diseased tooth has not been removed previous to the operation, it should be extracted at once and the root canal curetted. In such cases the operation can be made more radical by the removal of as much bone as is deemed necessary by the operator.
It seems unnecessary to report the details of eacb of the forty cases operated by this method, but with your permission r will read the histories of a few typical ones: Case 1.--:Vf r. J. E. B.: W'hen first seen on April 24, 1918, he complained of having had a foul discharge from both sides of his nose for several years. Transillumination gave a bilateral shadow. Pus was Rowing from both middle meati in abundance. Bilateral ethmoid disease was evidenced by polypi in the middle meati. Irrigation of the antra through natural opening showed a large amount of free pus present, pea soup in character. Daily irrigation for two months did not diminish the amount nor change the character of the pus. ()n June 2~th the left antrum vvas opened by the method described. A good view of the cavity was obtained and found to be practically filted with polypoid growths. These were removed with the curette and forceps, and the cavity packed with xeroform gauze. The ethmoid~were exenterated on both ides. The right antrum was not operated at this time. Culture~of pus from the left antrnm showed staphylococci, streptococci, and a gram negative bacillus resembling the bacillus mnco~us. Three weeks later, at which time the left, or fir~t operated side had entirely cleared up, the right antrum was opened by the same procedure. Polypi also filled this cavity. ()n the third day the patient left the hospital. He was seen every day for one week: granulations were controlled with trichloracetic acid. but the antrum was irrigated only on alternate clays. The discharge wa~scanty and mucoid in character. During the second week the sinus was irrigated twice. and during the third week once, but there was no sign of any discharge at these times. He had perfect healing in two weeb and was completely cured in twenty-one days. I have seen him at intervals since then, and there has heen no recurrence of the antrum or ethmoid infection.
Case 2.-Y1iss B. S.: Age 31 years. \Vhen first seen on August 19, 191R, complained of pain in left side of face and a foul nasal discharge and tenderness in the region of the left maxillary sinus. Three weeks previously the left antrum had been operated upon through the canine fossa, hut this opening had not entirely closed. Repeated irrigation of the sinus resulted in no improvement. The discharge was putrid and pea soup in character. On September 9, 1918, the antru 1l1 was opened in the manner above_ described. A large mass which filled the cavitv was removed and proved to be a strip of gauze about ol;e yard 10'1g which had inadvertently been left in the antrum at the previous operation. Bacteriologic examination showed a predominance of streptococci and a few colonies of staphylococci. The granulations were curetted and a sequestrum found at the site of the opening, originally made throngh the alveolar process, was removed. The patient then made an uneventful recovery within twenty-one days. Case 3.-:\liss S, St. A.: Age 21 year~. Was first examined :\larch (), 1918, and gave a history of recurrent pain over the right maxillary sinus together with purulent discharge from the right nares. On :\larch 21, 1918, the right antrum was operated by the procedure employed in our other cases. This was one of the cases in which the electrically driven trephine was used. Although suppuration in this instance had been a very profuse one, the patient rapidly made a complete recover.,·. \Vhen last examined about two years after the operation, the antrum was found perfectly dry. SU;\IMARY OF THE ADVAN'J'AGF.S OF TIllS PROCEDURE.
